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(54) Television receiver having a 
liquid crystal display device 

(57) A television receiver having a 
liquid crystal display device 1 6, the 
receiver 1 5 having a shielded case 
18. a receiving circuit 20 provided 
In the shielded case and electrically 
connected to an antenna 39 for 
producing audio signals and video 
signals. A liquid crystal display 
panel 31 of the liquid crystal 
display device 1 6 is shielded by a 
transparent and conductive 
shielding film 26 for shielding the 
liquid crystal display panel. 
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SPECIFICATION 

Television receiver having a liquid crystal 
display device 

5 

The present invention relates to a liquid crys- 
tal television receiver provided with a liquid 
crystal cell as a video display device. 

In the television receiver, sound and picture 

1 0 carrier waves pass through an antenna, induc- 
ing currents. The carrier currents are con- 
verted to intermediate-frequencies and ampli- 
fied by intermediate-frequency amplifiers. The 
intermediate-frequency signals are detected to 

1 5 provide an audio signal and a video sfgnal. 
The video signal is fed to a liquid crystal panel 
driving circuit. The liquid crystal panel driving 
circuit composes liquid crystal driving wave- 
forms from the video signal for driving the 

20 liquid crystal cell with tone. The liquid crystal 
driving waveforms comprises pulses. How- 
ever, a frequency band of the pulse signals is 
very wide to cover a range between zero Hz 
and several hundreds MHz. Accordingly, rapid 

25 electromagnetic change by the pulse signals 
causes the radiation of electromagnetic waves, 
that is, pulse noises. The pulse noises radiated 
from the liquid crystals panel and panel driv- 
ing circuit enter into the antenna, intermedi- 

30 ate-frequency amplifier, video signal circuit, 
and audio signal circuit, causing picture qual- 
ity and sound quality of the television receiver 
to remarkably deteriorate. 

In order to prevent entering of pulse noises, 

35 the circuit of the television receiver is divided 
into a receiving circuit block and a liquid 
crystal panel driving circuit block, and both 
circuit blocks are shielded by surrounding the 
blocks by metal films, respectively. However, 

40 since the surface of the liquid crystal cell can 
not be shielded, pulse noises radiate from the 
surface. Accordingly, if the pulse noises from 
the liquid crystal celi enter into the antenna, 
the operation of the receiver circuit is greatly 

45 disturbed. Such a disturbance is liable to 
occur in a compact liquid crystal television 
receiver in which the antenna is closely dis- 
posed to the liquid crystal cell. 

The object of the present invention Is to 

50 eliminate the above described disadvantages 
of a television receiver with a liquid crystal 
display device. 

According to the present invention, there is 
provided a television receiver having a liquid 

55 crystal display device, comprising a case hav- 
ing a shielding quality, an antenna, a receiv- 
ing circuit provided in the case and electrically 
connected to the antenna for producing audio 
signals and video signals, a liquid crystal 

60 display panel, a driving circuit responsive to 
the video signals for driving the liquid crystal 
display panel, transparent and conductive shi- 
elding means for shielding the liquid crystal 
display panel. • ' . 

65 In another aspect of the present invention. 



the television receiver further comprises a 
cover glass provided on the case for covering 
the liquid crystal display panel, and the shield- 
ing means is provided on the cover glass. 

70 In accordance with further aspect of the 
present Invention, liquid crystal display panel 
and the driving circuit are provided in an 
independent frame having a shielding quality, 
the frame is pivotally connected to the case, 

75 the frame and shielding means for the liquid 
crystal display panel are electrically connected 
with each other and further connected to the 
ground of the receiving circuit by a shielded 
cable. 

80 These and other objects and features of the 
present invention will become more apparent 
iprom the following description with reference 
to the accompanying drawings. 

Figure 7 is a block diagram showing a 

85 television receiver with a liquid crystal display 
device; 

Figure 2 Is a sectional view showing a 
television receiver with a liquid crystal display 
device of a light transmission type according 
90 to the present invention; and 

Figure 3 is a sectional view showing 
another embodiment of the present invention 
in which a liquid crystal display device of a 
light reflection type is employed. 
95 Referring to Fig. 1 showing a circuit of a 
liquid crystal television receiver, a receiving 
circuit block 1 cpmprises an antenna 2, tuner 
3, Intermediate-frequency amplifier 4, video 
signal circuit 5. and audio signal circuit 6. 

100 Sound and picture carrier waves 7 pass 

through the antenna 2, and the induced cur- 
rents are amplified and detected to provide an 
audio signal and a video signal. The video 
signal Is applied to a liquid crystal display 

105 panel driving circuit block 8. The driving 

circuit block 8 for a liquid crystal panel com- 
prises a liquid crystal panel driving circuit 10 
and a liquid crystal display panel 1 1 . Pulse 
noises 1 2 are etectromagnetically radiated 

110 from the driving circuit block 8 and enters 
into the receiving circuit block 1 , which 
causes the picture and sound qualities to ' 
deteriorate. 

Referring to Fig. 2, a liquid crystal televi- 

115 sion receiver according to the present inven- 
tion comprises a receiving circuit block 1 5 
and a display block 1 6. 

The receiving circuit block 1 5 comprises a 
case 1 8 made of metal such as aluminum or a 

1 20 plastic body coated with a copper or iron thin 
ifllm, a receiving circuit 20 including a tunig 
and Intermediate-frequency amplifier provided 
in the case 1 8, and a conductive shielding 
plate, film or layer 21- covering the receiving 

125 circuit 20. The conductive shielding layer 21 
is made of metal such as copper, aluminum, 
or iron. A mirror 22 is secured to an inner 
wall of an opening provided in the case 1 8 for 
reflecting an image passing through the dis- 

130 play block 16. A metallic shielding layer 23 is 
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disposed on the underside of the mirror 22 so 
as to shield the mirror, and is connected to 
•the conductive shielding layer 21, at least so 
as to transmit the alternating current by con- 
5 necting through a capacitor. 

The display block 16 comprises a frame 25 
made of metal or a plastic body coated with 
metal film like the case 18. The frame 25 is 
pivotally connected to the case 18 by a hinge 
10 1 7. A transparent upper cover glass 27 the 
outside surface of which is coated with tran- 
sparent conductive shielding layer 26 is se- 
cured to the inside wall of the upper portion 
of the frame 25 at a periphery of an opening 
15 25a. The layer 26 is made of conductive 

indium oxide or tin oxide for providing electro- 
magnetic shielding. The glass 27 is made of a 
hard, transparent material such as polycarbo- 
nate, A waveform surface 27a is formed on 
20 the underside of the glass 27 for diffusing the 
light. As the transparent conductive shielding 
layer 26, tin oxide is preferable, because it 
can be easily made into a hard film, whereby 
a protective effect on glass may be expected. 
25 A lower cover glass 30 coated with a tran- 
sparent conductive shielding layer 28 is se- 
cured to a lower portion of the frame 25 at a 
periphery of an opening 25b. The glass 30 
and layer 28 are made of the same materials 
30 as the upper glass 27 and layer 26. 

A liquid crystal display panel 31 comprises 
an upper glass substrate 32 and a lower glass 
substrate 33, each having mosaic transparent 
electrodes provided on a surface thereof. A 
35 liquid crystal material of twisted nematic-mode 
is sealed between substrates to form liquid 
crystal cells at a distance of several microns. 
Upper and lower polarizers 34, 35 are dis- 
posed on the substrates 32, 33 respectively at 
40 opposite sides thereof, having a difference of 
the right angle in polarization axis. Integrated 
circuits 36 for driving the liquid crystal panel 
are mounted on the substrate 33. 

The liquid crystal display panel driving cir- 
45 cuit is connected to the receiving circuit 20 by 
a ribbon cable 37 for transmitting signals and 
power to the display panel. The ribbon cable 
37 passes through a hole 1 8a formed in the 
case 18 and a hole 25c formed in the frame 
50 25. A flexible shielding ribbon 38 made of 
thin metal film is wound on the ribbon cable 
37 for preventing the radiation of pulse 
noises. A rod antenna 39 is attached to the 
case 18 and electrically connected to the 
55 receiving circuit by a shielded cable 39a. 

In accordance with the present invention, 
conductive shielding layers 25, 26 and 28 are 
electrically connected each other to surround 
the liquid crystal display panel 31 provided 
60 with the ICs 36. Further, the frame 25 as the 
shielding member is connected to the shield- 
ing ribbon 38 on the cable 37, which is in 
turn connected to the shielding layer 21 or a 
ground of the receiving circuit in the circuit 
65 20 so as to at least pass the alternating 



current. Thus, the shielding layer 21 of the 
receiving circuit block 1 5. conductive shield- 
ing layers 25. 26 and 28 of the display block 
1 6 are electrically connected through the shi- 
70 elding ribbon 38, so that the radiation of 
pulse noises can be effectively prevented. 

It will be understood that shielding layers 
26 and 28 may be provided on outsides of 
glasses 2 7 and 30. respectively. 
75 Fig. 3 shows another embodiment of the 
present invention. The television receiver is 
employed with a liquid crystal display panel of 
the reflection type, so that the display device 
is provided in a metal case 40 having a 
80 shielding effect. 

The television receiver comprises a cover 
glass 44 underside of which is coated with a 
transparent shielding electrode 42, a liquid 
crystal display panel 43. an integrated circuit 
85 45 comprising a liquid crystal driving circuit 
45a and a circuit 45b, and a mirror 46 
disposed under the display panel 43. 

Thus, the display panel 43 is covered by 
the shielding case 40 and transparent conduc- 
90 tive shielding electrode 42. so that the radia- 
tion of the pulse noises can be prevented. 

While the invention has been described in 
conjunction with preferred specific embodi- 
ments thereof, it will be understood that this 
95 description is intended to illustrate and not 
limit the scope of the invention, which is 
defined by the following claims. 

CLAIMS 

100 1 . A television receiver having a liquid 
crystal. display device, comprising: 
a case having a shielding quality; 
an antenna; 

a receiving circuit provided in the case and 
105 electrically connected to the antenna for pro- 
ducing audio signals and video signals; 
a liquid crystal display panel; 
a driving circuit responsive to the video 
signals for driving the liquid crystal display 
110 panel; ^ ^ 

transparent and conductive shielding means 
for shielding the liquid crystal display panel. 

2. The television receiver according to 
claim 1 further comprising a cover glass pro- 

115 vided on the case for covering the liquid 
crystal display panel. 

3. The television receiver according to 
claim 2 wherein the shielding means is pro- 
vided on the cover glass. 

1 20 4. The television receiver according to 
claim 2 wherein the liquid crystal display 
panel and the driving circuit are provided in 
an independent frame having a shielding qual- 
ity, and the frame is pivotally connected to 
125 the case. 

5. The television receiver according to 
claim 4 wherein the receiving circuit is shi- 
elded by a shielding member. 

6. The television receiver according to 
130 claim 4 wherein the frame and shielding 
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means for the liquid crystal display panel are 
electrically connected with each other. 

7. The television receiver according to 
claim 5 wherein the frame and shielding 

5 means are electrically connected to the shield- 
ing member by a shielded cable. 

8. A television receiver having a liquid 
crystal display device, substantially as de- 
scribed herein with reference to the accom- 

10 panying drawings. 
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